Effect of photooxidative destruction of chloroplasts on the expression of nuclear genes for C4 photosynthesis and for chloroplast biogenesis in maize.
Norflurazon, an inhibitor of carotenoid synthesis, is known to cause photooxidative destruction of chloroplasts. Expression of many nuclear genes for chloroplast-destined proteins is suppressed in the photobleached seedings due to impairment of signaling from chloroplasts to nuclei. Here the effect of norflurazon-treatment on the expression of genes for C4 photosynthesis was investigated. Unlike the genes of Cab and RbcS, the levels of mRNA for pyruvate Pi dikinase and NADP-malic enzyme were not markedly reduced. However, their protein levels were more significantly reduced suggesting a control by chloroplast exerted at the translational step. From their molecular sizes these proteins seemed to have been correctly processed and hence localized in the rudimental chloroplasts. In support of this, 9 kinds of proteins for chloroplast biogenesis such as Toc family and Hsp 70 proteins were not suppressed, suggesting that protein import machinery and processing are still functional in the cells harboring rudimental chloroplasts. Diurnal changes of the levels of transcripts for photosynthetic genes persisted in the norflurazon-treated seedlings indicating non-involvement of chloroplast in this light control.